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ABSTRACT : 

PROBLEM TO BE SOLVED: To make a large -sized optical waveguide 
circuit board 

with which the warpage of the substrate cannot be disregarded 
mountable without 

the load of stress by fixing the optical waveguide circuit board and 
a holder 

for the board with a fixing agent having a specific Young's modulus. 
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SOLUTION: A warpage occurring in the difference in the coefficient 
of linear 

expansion between silicon constituting the board lA and quartz glass 
constituting a circuit layer IB exists in the optical waveguide 
circuit board 

1. In order to prevent the change of this warpage curvature, only 
the part 

near the light input/output optical waveguide part of the optical 
waveguide 

circuit board 1 is fixed with an adhesive 14 to a lower holder 40 and 
an upper 

holder 41 fixes a spacer 41a only near to the light input/output 
optical 

waveguide part of the optical waveguide circuit board 1 and fixes an 
upper 

plate 41b via the spaces 41a. These metnbers are all fixed by the 
adhesive 14 . 

Since the holders 40 and 41 are formed of a UV permeable material, a 
UV curing 

adhesive is used as the adhesive 14 and further, the hard material 
having the 

Young's modulus of 150 kg/mm2 is used by taking the polishing of the 
end face 

of the optical waveguide circuit into consideration. 
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<03s«iTi4, ^y>^xiiimm<omizmif\^ {mm 
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9 

i -5 ^r^rS^rSOfi^ffiLT 

@1 iVit. 

(c. 3t^«lH]SS*^lc05tAai^)^jSS&Sl55a, 5bj£ 
4Ci otll^tT 

hh. ttc. ±a54^;wr-4 1 ti, 3^^jSIiIK*e^l<^ 
?lixaj:>3^'®fsgi5 5 a , 5 b '£^<7)MZX'<—>r4 1 a 
SriISLs :iiiiiflX±M4lhim^lX$>l. <r 
v^•mt>^Ml4^=<^:0ll^$i^TV^|,. 
tJs 4^;U^-4 0, 4 1 7 

9 3 ysfiR i: (5®^ L < . ttz. m9\-mmi x^crm 
Zfl(,<Ot^JV^r-4 0 , 4 

'Mimxm^Lfzcox\ 1 4 1 tresmua-ft 

fflc7)J3f]g5r#Ji:LT. 5 0kg/mm2 £9® 

[ 0 0 4 1 ] 0 1 2 (i, V j.-;k4 3 tfOS 

0 s 1 mi 

f£ < a^j-cj) h 1 4 *'' 3 E« s ft t 20 

•S. 7r4 

[ 0 0 4 2 ] <ji:t , KfieUMMS c03tg|5a2-«)^-ri.3t 
^SS8^ I, , 

[00431^1 mmi. m.izm1J^:i)4■f^J:^■^xm 
w.comm^m.xti:itxhi, nfiiW3t'{i. i?ie 
cox 0 l,Z. 1 ^t^Ji'r~4 0 , 4 1 

^'tht,Z$>rz 9 , %X^-))mmh 5 a , 5 h'^^COT)--^: 

1 4 9 t^)vy-4 0,41 fcsgt, m:hiz 
aiS^3F^0l?Sg|3 5 ^®#:4 0 . 4 I HX ySSiPJ 1 4 30 

ti¥mm.m± ttz. i<?)j: so 

co$,i^mmm^m.xh-oxi:>. i>thtcoR<ocom 

^tz. 3tc^t*. ^<ox 

m.iz1}\ihlZ b I. co-C. 3fc0SSc7)lDffi#1± 

0 1 3 3 tw. 1. 3~1. 6 

umcoi^M^mx. 

W%Lfz. 

[ 0 0 4 4 ] t ft; . zcommmsxii. 3t«l«0SSSfiK 40 
1 iu.^thXs}vy-mnb lx. ^ u 3 ymib (5(? 

X> '^tz<X> 

x\ mim^(D^mi>znti>^mmm.<^^m±'t 
hz.bis^xtt. 014(i. Zco^mmnifzMz 
'ij'ytzX.-Y'f'i ■^)VWM.(r)^^Xht, MM±. 1 . 

3 urncnr^mcmmLtz, -4 0~8 5 Wag^lfttC 
^LT, 3t^0SS«Otl3^i!){4±O. 1 d Bl:li*ir$> 

[0045] <^(3s ZC0^mm3<7)^^^m^-tltzib 

iz. itwitL-Cs ^cox'^^im^yxmc^mmm 
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a«^l$:s 02, 03tC^L/:;^3l^»i^:^j£s ~t^j:h 
*y. 3^^a0S§»®^fflta^'J2'M^BL•r2^5c£OTffl 
izX^^Ltz. ^^^comi^ 
03fe^0m$tt{is 01 5iZ7jktXoiz. »c^rL 

^Ltz. tfz. ±tibmm<oL-h-^'( 
fzbZCb. m^m)ii±0. 5 dBt 

[0046] z<om&m3com2co^mi. 5t#^0Si 
10 ^mmmmmco^xhh. ^mmmxa. 3fc#»0 
BSm 1 0 1 2 tfick e iz. 

^ 1 5 0 k g/m m2 ULh<?)i$l 1 4 X^!<Z% 
m^iXXX^h, CiCOifgms M 

m^mcommiiXr/!Qmcomi±m±tiz t m 

mm. 4 0Sf^Lfi2 5^ i/jL- 

/u. if-4 0 0 }^.izm^ y r 'i ^^-mi^micommm^ 
iis . 0 9 d B/*, 0.03d 

B, g®fiO. 2 5dBT'^-r)fi, ttz. 

{4s ^1^4 6dBs tt.^ffi4 8dBs ®S[i4 5dBT* 

titz. 

[ 0 0 4 7 ] 0 1 6 {4s mmm3mmmutifz!^ 

i^^-)Lt:mi^irzb^coi$^mmcoif(:,^^im^i 
fzh<r>xi>l. 00{c{4s #^#SM<r‘t{c3^i/a-;u- 
•r=5rf)t>4 

(A) . (•) , (O) 

l^v § t(4s 

ClfOSm^RBiJsLTs 
Sfi{4s {3{43dB{C;^|.. 
S?g!»s5feW¥J^fflioJ:l>'iR^f/3o#(4s ±®{={K«$ 
ft, Jry:/^8 0kg/mm2 a)^m^^'c-\tz%^\Z 
{4s Wffio. 3dB,*»ffif!<0. 6dB{:^S. 3 
^?)SM*^{4s ■^yi5'WS<=5rStf;t{cffii®Ls 
y^fm 3 0k g/mm2 •C'(4s ^^iS$^S®ffi{4 
0. 4dB#)|)i[>0(f)s fi^fi|{40. ldB/M[T{; 
=5:1.. -\ry^$l 5 0kg/mm2 L)±\Zts:lb. ft« 
fit 0. 2 5 d BrnSt^Srl.. ^y-/W‘ifZtiLXXM< 
tc'>XL. a^^{4^-{kL=5:<^l.. tfz. 
s.iz'y\ '^x L 0^(7){a0*% 0 s ^yy'^i]^ 8 o k g/ 

mm2 gftffi{44 7dB, ft^ffl{43 5d 

Bxhhi}\ ^yy'miimK^itttiz. 

»$fts -V’y^J'Wl 50kg/mm2 XXtiZKchb. 

y <3 ft^: < =5: . 

[0048] J; 0 {Cs 3|s||teM3 r{4s %M 

^0SS^^gCI:i6gOi«v^Jg*Mt'^®-r 1. 4: oizL 
tzCOX. 

!|#{Cs tT-^y/^1 5 0k 

g/mm2 c0®V'>ttf02rfflV^ft{4's 

50 fts mwm.<r>m^j:mzm^^y:L~)Vifi^xt 




■S> . 

[0049] (liJSi?i]4ii<J:U^5) 01 7i3J:Of|ll 8 
(i, 
cot'. 

^mmm4 

a XX/ 5 -;l^t |i)iesi{6fi?ll 3 <D^i^jL-)l't(7) 

av >ii , ctl^'±g^?^;^:5^-co«Ji*^'S>Sr 

IMzhh, 

[00 50] ■f^j:hh. 0 1 Hz^t^mMACo^i^a. 
-/Wcfc’V^Tfi. TOcoTai^il^y-5 0(c{i^co±ffi 10 
cOffiiffi;!)''lieL^cX^— !?-g|55 0 
*. -^tt. ItJi. X'^~^i^X'<- 

^^5 1 eitLX-i^ittX\^:i>ZkiZhl. 

[ 0 0 5 1 ]<?:{;. 0 1 5co^ 

(cfcv^tJi. Hiiie 01 7co^jt^a*i; Ut. §/ 5 {w. 

6 0 ;SiS1uiBTSI5^0P^'- 5 OcofflSSrK 0 
t)^cicOtJ)l>. CltL4>ll5Sm. 5c0^: 

■So 

[00 52] :iilkmmm4 . 5[c1oI'>T. 

^i>:L-)l<D^mt'0^m.'fhZh^zhh. 1-=5r 
HjfSM3t;fcv^t{4. Tgl?4's;U:S^-4 OcOJKfflA^’ 
m-x^hntiX)x\ 

t ]g^J*^'3t=F^IsISISIIS15:5i-lc»i[ntfi t . 
ZCOU^I,zmfii)^1SUhli%^i^h 0 . ’ tL$-|5S<'tC{4^ 

t. %W^4, 5tJ4. 01 5tc. TSP4^;i' 

y-5 0 (60) co±JSfflA'';:?.^--^gP 50a (60 
a ) wigfiEtcJ: O t Wc=2ro tv^.|>cot. 1 4 30 

C0?|ST**>'#< t i) . ffi«t5 0 (60) coiHM):co±,Kgl5 
1 coje:»i(ciL'S= 5 r)tT^igm 5 {::» 

[00 53] HSfe^JS (018) . Tg|i4t/1^^' 

-6 0 S:i!lMc0*|t^«jt(3t/cc0(4. TSP4^;wy-6 0 
s-)g)tt-i.3xh^(K«-rs;t«6tfc-So mmm4 (0 
17) tMLta)^/imia!Rr®4. ^cnmmm5\,zmi- 
•S 6 0 1 6 S t (4i .s o 

[00 54] HSI^J 

4, 5i:t>(C||}|^j3i:^<|5l«t^5'5*. 

[00 55] (^M^J6 ) 02 0(4, 2(s:^b^(0|56c0|| 

mmt:^-tiiC^xh*) . z.<r>mm\<x)^u^n<x>^i^ :i.~ 

)i' b HiiSe«J 3 ^ V ^ 1 5 co^ S/' a -/I' i; CO jt V ^(4 , TgB4^ 
)vy-i QhXT/}Mt^ivy-i 1 fcfcv^T, 'yt(< t 
1 i; Ob, 7 1 b ^ 5¥(t 
^mx^fSi.tiz^ti<zhi>. 02O(cfcv^t, 

7 0fc4tA7 1(4, ^iXi5co;?.^-1fgP7 0at>J:l/7 
1 a*';(7 7Xff^£tt'ffi)qg§4l.Tfc0, Sfl^l tcO^f^M 
|[P^7 0 b434l>'7 1 b(4d-A^^tllitm§nTV^ 

5. '?-<Ofl!!co^i^^S( 4 ^W 3 = 5 :l^L 5 i;| 5 l«tS) 



S>o 

[0056] 3|siitg(5ijt{4, 

4-ol/:?'-7 0 . 7 1 i;3t#lSllIS& 
ssr 1 1 mijm^ix t , 

Cco^E:>l;&»■3t^«lall^&^« 1 izMhi, ^ t(4^< , fflJK 
1 1 S^=5r3t^[l]SS^ 

^r-f-S*'7X^t^£ft^^$iiti^Scot, ^tlM3^rv^ 
t5|^«(3Mi^co©v«?9f®*«^#g):^r.|,o icolIJifi 

i?ij6coit^«iiis&^5/'^-;(^i|i3it-s!^(4, mm 

3^V^L5i:(S)»tJ>S. 

[0057] C:cOfl|jScO^^IsIg§^:3-'j.-;K4, It# 

[00 58] ( HilpiJ 7) 02 1*^/302 4(4, 
<om7coHi6(!a|2r^'rtcot, 3t;||BJcO#^S3ta5p“p^ 
^fi£tS3t#&0?8t'>'i-;^^^coiS0j0t$)^. (4 
20 miz. 

[ 0 0 5 9 ] 02 1 (4, 3t#S(0SSStScoiaBJ0t* 
h, 3t#iSlllB8MRl coct’ifegfl b(c(43t#'»lalK (3t 
niffigp ) 5 m^^tixa 9 , ?t#mi 2 is& 5 (:(4fiffl*ii 
1JPfflt-:$'7 5*'TR9#(t/3^ttv^l>, tiz. mxix) 
5 a t , 5 b «4, 

^ix^u^mmsoa.. TgEfiM«R8 0b*5:®l9#(t/3 

4LtV->.g>o 

[0060] 3t#sft0ssaM 1 (4i/ u 3 ymmiiz^G^ 
^xxm^mmmi:mfS.Lfzh(D^m^^x}5*). -e 

<Oi'^(45cmX5cmt^§, tco*^(;(4, 

>t^:(fyxmmmm&^izmmit:wmmij 

(S]C0K9*'#lEL, -?-c0®$^{4^1;l 0-5 0mgJg 
tj) s . :: comm 1 co>4i*gp 1 b (2(4, 2 ->co:^i6itt^ 
■^95 ( 3 d B;* -y T7 ) S-SVHC:ft$cOM=3r-S 2:*:c03t 
WAm^X'W^i-tz'?"/^\-'y3Lyy- (mbch-z 

ehnde r) T^HlSS*''3o^»ttfc9, SIS ICO 
!®gp(c;(4, I5iat*:4 7 ( 3 , lS8#S!?§*'/c>^rS3tA:)l 
5 al34:l>'3ttil:)i#ift®a55 b mnxhh. 
[006 1 ] icoS^lc03^ailHlK5(4, ic^cOXX) 

1 --f 4 ) i^mm.mz4':>coii!,tmmxz^m 
tXtH:b-tm^X‘hl. #ffi:»i#^S8*‘^>K9ai-ti:.S 
)tcOJi«ii(4, fiffl*ij®fflb-3^7 5(3iimf^m-^iffi 

SrJSi (3igg-r -S .r i: (3 4 9 , 4 mmkco 3 ^ffiScO 1 

[0062] )t Aai*#^S&a5 5 a . 5 b (3i>(t 
^®fc4(/a«M3(4, B5iat*;j:d(3, 

»^^8 0a, 8 0b*<^«(J14(34 9ro9ft(t/3il. 
TV'S . 2|s:||igB»Jt(4, «^^8 0 a , 8 0 b(43-9 3 
50 ytimmt\,^mmmimi^tt^'yy^m^yxT 
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1 3 

1 4 i; 5 0k g/mm 

[0063} 

(4. x'y:f-=Fmmzi3lfi 2*03tK 

t> , d 5 T'(4. 3t^IslKS« 1 
to. 

cot 0 ^^mWL(om 0 =S:V^3t#jSltIlIS&*^-C 
6zttmmz^6. 

[0064] zcosmcxifzl^iz. 022 

02 2ts^-ri:a 20 

yx~)mm tttz. m 2 2 1 i 
9 0 Sr^-t h coxh *9 . ^(ommi^ 
B«-C^)S. tfz. X^j\^r-9 0commc0-3l,zi±. ^ 

7 r ^ t T W 0 ii^SS 9 0 a *W 

LXhl. 

[00651 02 4^;P:?-9 O±[C)t#»0|fS* 

«is:^«iagL. ytyr'(^^2iw^uzyemmm^ 

2-®*3'l3 4-C'0®t!t, #«lc04'*g»l b(509t[IIS& 
gp {0fS^N'^-y{4^05^) 5(34JV>T(4. 30 

9 h <7)x\ x^juv- 90 1 corB^izsm^$> o, zco 

mm 3 3 ?:ym i . ^tiiij&gp 5 1 x^fvir - 9 0 1 

Lfz . zcot^ co^mmi^^Efzm 
^[Illfl^vj.— ;U(7)^ji5-024(2:^'f . 0twS^'^4:3 
(C, X^JUr-9 OCOmOHA-mO 0 aCO&m 

hTgl5«S«?8 0 hti)>-l^tl t 0 (C^«t§fLt V^ 

1. ±ieOct-3ii. 3t 

« 1 (Omi><^?f-ifit^lV^- 9 0 tzmM 3 4 

^^icox\ m^ism^m 40 

tWLX\>^fzmKOcom^^^it^iti>Zbi: 

fz. 

[0066] mmz. 023 iz^tt 0 tc. ytyr'! A' 
r 1 0 0*<Kil£±Ta5«ig«8 Oa, 80blc49 
^rS$^^TV^S3tA£t5*#«SSa55 a , 5 bcoSffitl® 
'11'S^§4 l-Ci^I>. 9t7r^A'ri^^ 1 0 0{4, ±g|5fil 
S:^8 0 atJ4Z/Ta5CiliS«8 0 b{I«^g§fLT4> 

9 , t^jvy- 90b mmf&m^zht . 

[ 0 0 6 7 ] <?:(;. BUiSfllfi)Si03^lll6eaj(03t#-SIlIffi3E 
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[ 0 0 6 8 ] 1^ 1 (O^mt. 
l^co^X$)l. 2|s:^]HS0iJt'(4. ±te«^cl:7t. 
0SI*« 1 9 0 I>zhtz 9 s 

3^^081$^ 1 ^^^co?>.^:mmmAf<zt Otov^r 
-9Oi:0^L. m:>jm'S^3lt^08&5S::l^;l'3^- 

9 Ofc J:l/^-««?j3 4 Lfz. Ltzit^-y 

X. 02 4tcS^t!tJ:3tw. 

7j>;U3^-9 0t3[Rl^$-ii- 
10 hzbm^b^x^bbUz.m^m3 4comitimiz 
f# 9 1 <93ii^0S& 5 izmmMh 

hzbm±x^i. 

[0069] Z(01&^. iE« W#^V^g®<0R9 S:W 
L. t^'O. ffi7lEnjDlcJ:9!^*'':»c^<^'«)t‘63t«jS 
08S5-}§os«-ci) o -c t> . hbLb com-mmim. 

^^)vy-\.zmmhzbmm 

btc'yfz. 

[0070] ttz. ^m.msm^l bii'Ol'i^c-g 0 b 

4bix. wm^mm^j:}icomm 
^ X^)Vy- 9 0b 3K#®088 

mmb<y>m{zm.m^mL(o±^:^j:T-m^m^^-^x 
hr>xi>. 

X. 31^»0K»« 1 Izj^iXimabi, Z bm±X^ 
h. Ltzif'yX. S^^lcjS 

g^£tt«Sv^3t^0S87&'^I-C# !> . 

[0071] *%B^«3KgPiS.^^fi!ttl>3t^}g0®ti^' 

mco^xhi. 

[0072] 3|s|D!i{RJ-C'fi, 02 1 fc iotn 2 4 l,Z^ 

1 0 (c, 3i£#5S08&sis 1 5 

a. 5b(^iiLhfcJ:l^irF{:ffia«K8 0a. 8 0b$:^ 

«mi4tc;<J:9IX9#(tl>J:7t:L-CV^I.. 

i^m<r>m^^m±'t^zbmmb^j:i. zcom^. 
ttl:. 3t2i^08&»[ 1 1 ffiS«8 0 a , 8 0 b t $:a 
^■riiUm\l4bLX. -^>2/^1 5 0k g/m m2 
j^LLc^v ^ ^ 1 . ^ t ic 4 9 . #iS8&seffi<^i5f 

(i^jKSr Aeic0±^i . :: b 
iztmiPLfzmmmmx:yx~jLb^yr4^<bco 
(3t^'M4t3t7T'f A'fccox-tr 
'/ (4. 

0 . 0 5 d B/mr. tfz. KimmmtA 7 d bx 

tlfz. 

[0073] Z^^izMlX. ^yrA^^TL-i 10 
0Sr«^a^tl>tJ>y'c9. 3K7r-YA'2{43KSiSi08& 
1 commfj: ibmz±T<0^mM8 O a , S O b 
btmiXii'O. d-^;^r- 9 0 1 

Uv:*<oT. 3li^0KS^li:d2;l^ 
50 if-9 0(omm{mizT'^i3^him^xh'^xi>. 
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1 5 

tv^3^ll*'#4)i^l>, 

[0074] mwi i iz 

!B1J $r *4t^v ^tats 1 ^ ^ h t&'T# , bP 

^ . 2 |s:||SSMO J: 3 CS 0 l>3t^i^[HlSSSfix 1 

-9otc7)rafc^ii]i>'T#i). zco^m. wm^k<nm. lo 
3 3 c: i; Ci 0 . 5t^a^HI5Sa® 

Ltz 

P'yX. ii-^)i'f-9QtLX. miimyt}y:^<7)Xo 
izBBmmzi&hfzttmm^tiii. 

[0075] i 3 (=. 

mmz 

^X^i>. ZcofMz. +3^^JSIMW5Sjg^^rt. IP 
t , iir^v ^^pmx^ h , 

miz. 

X\ < . *' 0 . 

izm\>^yr'iJ'<tmp^mt^j:i. 

[0 0 7 6] (l?5fi^)8) E12 5=5:V'Lll2 7{i:. 3ts|g 

8 commmcDtmmxh i t ifnantfe^^ 7 1 

Z. t 

[ 0 0 7 7 ] m2 5 {4. 1 cOStBjmTl) 

0. :iW^mT'{4. *fixl± 

$nx V ^ l>3t#a0SI 5 WN*7- y {4mS^5:«B& 
UCV^|>. icoaigl<^3t^jg|lIg&5(4. SdBp^yr 

y ^^mzmm-h :: t (c«t 0 . 1 ^<r>%x-)iwmu 

5 ^PhX'^'^Lfz^^^m^. mifi 2 8315, c^aJTJ 
^}ftliSfc3J'ilS1'l) 1 X N;3,7 IJ 'y i'comi&MX^i , 3(5 

aj77#»co3|5i^ 4o 

*^L<ti;*cts ^lii1Jm^m^^mc9^m±mzR^ 

5 b«»®±Hj3 ctlX»1RaBa{2^Sg«C8 0 a , 
aohmwrtmiz. 

hi^^ixbm^1j^<r>W^cr>Ry)(r>-^hW^x^^j:< 
tch. ^^X\ 3j5||J8i^tCfcV^r(4. ai33^ai8a55b 
(ClXO#«tl){J^Stg80a. 80b$r. *^c!^50lr^ 
?I-C# hmM(T>±^ Mx(f . 1X12 8 

XT'J •y3'0%^, ai3l^»SSa55bS- 1 63|s:S— Etl] 
'0izLX8':>coi/fi'-ri,zj^PlL. ^^/u-rmi>z-m 
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(^mmSOsL, 8 0bS:ll^i]14lrfflV^TBX'3ftft 
fz, 1 2 5 0 // m IZB^tl 

t, l/;U-7*(^®!44mmi;^0. 1 
i^x(im<^R 0 ammx^ 

[00 78] 02614. 4^;U3^-9 0(OfiBt^^fCt5 
0 . 1 CIX 0#ft3^4^Sfi^8 0 a . 8 0 

b liffli-rSG®(::l4S;^^^<0Sll9 0 b ^iS»tT?> 

I*. 

[0079] 027(4. 3t^[IIIfS*«lS:4^;l'3^-9 

v^i., mmii:t^ji^r-9otm^(i. msmnt^ 
«(:*^SSP5r^^j 3 4 (34 0 9 0 izm^ 

itxmLX\.^?,. 3|5|U60i|t{4. ±12^04 3 (c. ai:>j 
S«SSa55bm-^8 0a, 8 0 bSr^l<7)K0Sr 
ilMf # ^mi^cox^ § (C3^S'J t3t«0-C. 4 i> 

[0080] zcoj: 3 ^j:m^t :^mmmizis 

v^Ttitiie^Jswi4N«t. ^77'(^^tm^m 

(tl. -r t 

ti>tkbiz. mmi^zmij^pifiztw^tsimm 

^tPT 

[0081 ] (^#(gl5iJ9) 02 8fc4t^02 9(4. 3j5^ 
BM(om9comnmx^9 . mimmmm^r/skcDm 
V44. ^m.'mm.i<x)im^mzhh^xpdv-f- 

1 1 ^tlizW^^X . ym 

«HlS&*lgli03tll^[fllK (^N'3'-y(4TOi5) 5Ph 
30 !)4<*§i33i- 1 b 1 1 0 y)mmt 

1. 

*^FJ3 4(c4 04^^l-^^-l 10(Cia®t7t^(C^I>. i 
O4 3^«iti:L?t;i:t:4 0. »«1 
X^p-^m^ztch fc 1 1 (c. Mi£HlfeW7 . 8 fc Jtif 
4 0 ®S3I> i t PXt h , 

[ 0082 ] (mmm i o > :^mmm i o(4. :^mco 
mi ocr>mmm^:^'tbcr>Thi. :/f.mmm<r)m^m.yt 

gPiPp{4. m3 0(:.T5-74 3(2. 

2 0 OAai7l«(C3t7 T ^ A'Tl^ 'f 1 3 0 LT^ 
hb<r>X'hh, 

[0083] l?ia3t#i5i[0SS^ 1 2 0(4. 0 iR 
(4. HylB^M^J3 (09.011,012) (ciftB^Uc 
)t^«08§^ i7^-}VA 3 P^z. <3411. . C: <^3^^-a:0 
K^i^'a-;P4 3T'(4. B<iiaU.:4 3(c. 3^;l^3^-4 
0, Ai\tP^^iim'y7^t\mxm^bx\^h, L<r>m 
m. ^c7)i^imimpi^9ziym.kmmb< . t 
4:. §l^h*ll^rt3tc7)^ft^3g-ri>. 2l4i<3<0;^;pr 
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